Oxidized low-density lipoprotein and atherosclerosis implications in antioxidant therapy.
Low-density lipoprotein (LDL)-cholesterol is important for cellular function, but in high concentrations, it can lead to atheroma formation. Over the past several decades, it has become abundantly evident that the oxidized form of LDL-cholesterol (ox-LDL) is more important in the genesis and progression of atherosclerosis than native unmodified LDL-cholesterol. Ox-LDL leads to endothelial dysfunction, an initial step in the formation of an atheroma. Ox-LDL acts via binding to a number of scavenger receptors (SR), such as SR-A1, SR-A2 and lectin-like oxidized low-density lipoprotein receptor (LOX-1). Ox-LDL can upregulate expression of its own receptor LOX-1 on endothelial cells and activate these cells. In addition, ox-LDL promotes the growth and migration of smooth muscle cells, monocytes/macrophages and fibroblasts. Ox-LDL also leads to the generation of reactive oxygen species that in physiologic concentrations combat invasion of the body by noxious agents, but when in excess, can lead to a state of oxidative stress. There is evidence for the presence of oxidative stress in a host of conditions such as atherosclerosis and aging. In this review, we discuss the role of oxidative stress, ox-LDL and LOX-1 in atherogenesis and the reasons why the traditional approaches to limit oxidant stress have not been successful.